The 01s contgnua of CO and C02 do n o t e x h i b i t t h e o s c i l l a t i o n s r e c e n t l y r e p o r t e d by Yang e t a 1 (Phys. L e t t A s (1985) 301). The C l s spectrum o f CF4 c o n t a i n s extended continuum f e a t u r e s s i m i l a r t o t h o s e r e p o r t e d previously.
The C l s continua of c-C6H12, C6H6 and C6F6 e x h i b i t weak extended continuum f e a t u r e s which appear t o be EXAFS although t h e a n a l y s i s procedures used s o f a r a r e n o t a b l e t o reproducibly e x t r a c t accurate bond l e n g t h s .
I -INTRODUCTION
There i s c o n s i d e r a b l e i n t e r e s t a t p r e s e n t i n t h e a p p l i c a t i o n of s o f t X-ray EXAFS (100 t o 1500 eV photon e n e r g i e s ) f o r t h e s o l u t i o n of s u r f a c e s t r u c t u r a l problems.
To d a t e , t h e m a j o r i t y of SEXAFS s t u d i e s have i n v e s t i g a t e d atomic a d s o r b a t e s /I/.
In t h e s m a l l number of molecular adsorbate s t u d i e s r e p o r t e d only molecule-surface d i s t a n c e s , b u t n o t i n t r a m o l e c u l a r bond l e n g t h s , have been obtained from t h e extended f i n e s t r u c t u r e . Although s e m i q u a n t i t a t i v e intramolecular bond l e n g t h s and d e t a i l s of t h e e l e c t r o n i c s t r u c t u r e can be obtained from t h e n e a r edge spectrum 121, t h e e x t r a c t i o n of q u a n t i t a t i v e i n t r a m o l e c u l a r bond l e n g t h s from SEXAFS remains a n unattained, b u t extremely d e s i r a b l e goal. Measurements i n f r e e molecules containing second row elements ( p a r t i c u l a r l y carbon) allow one t o study i n t r a m o l e c u l a r EXAFS i n t h e absence of s u r f a c e b a c k s c a t t e r i n g c o n t r i b u t i o n s . Such s t u d i e s provide an i d e a l means t o e x p l o r e ehe d e t e c t i o n limits of i n t r a m o l e c u l a r E M S i n low Z molecules.
I n e a r l i e r s t u d i e s , continuum s t r u c t u r e c o n s i s t e n t w i t h t h e C-C1 bond i n t h e C12p and C l s ISEELS of CC14 /3/ and w i t h t h e C-F bond i n t h e C l s photoabsorption spectrum of CF /4/ have been r e p o r t e d . Recently, Yang e t a 1 /5/ r e p o r t e d observations of o s c i l q a t i o n s i n t h e i o n photoyield s p e c t r a of t h e 01s continuum of gaseous 02, CO and C02 which they i n t e r p r e t and a n a l y s e a s EXAFS. W e have used i n n e r s h e l l e l e c t r o n energy l o s s spectroscopy (ISEELS) under d i p o l e c o n d i t i o n s t o examine t h e C l s and 01s c o n t i n u a of CO and+C02. As presented i n Section 111, t h e o s c i l l a t i o n s r e p o r t e d by Yang et a 1 /5/ a r e n o t s e e n i n our 01s ISEELS d a t a , which does n o t c o n t a i n any recognizable extended f i n e s t r u c t u r e . I n o r d e r t o seek s t r o n g e r EXAFS based on low Z b a c k s c a t t e r i n g , we have examined t h e ISEELS s p e c t r a of a number of molecules i n c l u d i n g CFq, CgHg, C6F6 and c-C6H12. The C I S ISEELS spectrum of CF4 e x h i b i t s extended f i n e s t r u c t u r e s i m i l a r t o t h a t r e p o r t e d previously /4/ ( s e c t i o n IV). Extended continuum s t r u c t u r e i s a l s o observed i n t h e C l s spectrum of cyclohexane, benzene and hexafluorobenzene. The a n a l y s i s of t h i s d a t a i s p r e s e n t e d i n S e c t i o n V along with a d i s c u s s i o n of t h e l i m i t a t i o n s of t h e c u r r e n t EXAFS a n a l y s i s procedures f o r weak s i g n a l s .
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The long-range, core e x c i t a t i o n s p e c t r a were obtained by i n e l a s t i c s c a t t e r i n g of f a s t e l e c t r o n s , using 2.5keV f i n a l e l e c t r o n energy and 1-2' s c a t t e r i n g angles.
Under t h e s e conditions t h e momentum t r a n s f e r i s r e l a t i v e l y small and e l e c t r i c dipole t r a n s i t i o n s dominate. Thus both t h e Bethe-Born theory of t h e s c a t t e r i n g of f a s t , charged p a r t i c l e s /6/ and comparisons t o photoabsorption s p e c t r a f o r many molecules i n d i c a t e t h a t t h e ISEELS s p e c t r a may be i n t e r p r e t e d i n t h e same manner as photoabsorption s p e c t r a . One q u a l i t a t i v e d i f f e r e n c e i s t h a t t h e s p e c t r a l i n t e n s i t y decays f a s t e r with i n c r e a s i n g energy l o s s (equivalent photon energy) than i n photoabsorption. I n t h e l i m i t of zero momentum t r a n s f e r t h e ISEELS s p e c t r a should b e proportional t o photoabsorption weighted by E-3.
Because of t h e f i n i t e momentum t r a n s f e r t h e a c t u a l weighting i s probably somewhere between Ee2 and E-3. The samples s t u d i e d i n t h i s work were obtained commercially and used without f u r t h e r p u r i f i c a t i o n , except f o r degassing l i q u i d s . The pressure i n t h e c o l l i s i o n c e l l i s estimated t o be t o r r , s u f f i c i e n t l y low s o t h a t t h e r e a r e no c o n t r i b u t i o n s from double s c a t t e r i n g .
I11 -CO AND C02 -COMPARISON TO PHOTO-ION YIELD
The ISEELS s p e c t r a of CO and C02 from 540 t o 900eV a r e shown i n Fig. 1 
700eV reported by Yang e t a 1 /6/ a r e not observed i n our spectra. The only s t r u c t u r e d e t e c t i b l e i n t h e ISEELS continua above t h e prominent a* resonances i s a weak f e a t u r e a t 570eV i n CO and one a t 580eV i n C02. Corresponding f e a t u r e s a r e observed i n t h e photon i o n y i e l d .
These may be shake-up continua.
Since t h e ISEELS s p e c t r a a r e equivalent t o photoabsorption except f o r a non-structured weighting f a c t o r of E-n, 2<n<3, our r e s u l t s i n d i c a t e t h a t t h e o s c i l l a t i o n s observed by Yang e t a1 / 6 / a r e a r t e f a c t s . Two p o s s i b l e sources include incomplete normalization of t h e s t r u c t u r e d i n c i d e n t photon f l u x , o r possibly d i s t o r t i o n from t h e i o n y i e l d d e t e c t i o n scheme. The l a t t e r seems more l i k e l y s i n c e t h e o s c i l l a t i o n s
a r e much l e s s apparent i n t h e 01s spectrum of C02 recorded by Yang e t a 1 with t r u e absorption procedures /7/.
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Figure 1: Comparison of t h e ISEELS s p e c t r a of t h e 01s continuum of CO and C02 t o t h e photo-ion y i e l d s p e c t r a
reported by Yang e t a 1 /5/.
Energy (eV)
W e have a l s o recorded t h e C l s continua of CO and C02 t o high s t a t i s t i c a l precision. O s c i l l a t i o n s a r e n o t observed i n these s p e c t r a e i t h e r , even a t the l e v e l predicted by MS-Xa c a l c u l a t i o n s /8/.
I V -CARBON TETRAFLUORIDE The C l s ISEELS spectrum of CF4 i s p l o t t e d i n Fig. 2 i n comparison t o t h e photoabsorption spectrum reported by Brown e t a 1 /4/. Fig. 3 along with the transform magnitude. The derived d i s t a n c e s from t h i s a n a l y s i s using the c a l c u l a t e d C-F phase s h i f t /9/, i s 1.261, somewhat s h o r t e r than t h e a c t u a l value of 1.321. As with t h e C6H6, C6F6 and c-C6H12 dat (Sect. V), t h e r e s u l t s were unacceptably dependent on t h e background s u b t r a c t i o n procedure.
The a d d i t i o n a l E-n weighting i s apparent i n the f a s t e r drop o f f of t h e ISEELS s i g n a l . The p a t t e r n of continuum f e a t u r e s i s s i m i l a r i n these two s p e c t r a and t h e a b s o l u t e p o s i t i o n s a r e i n good agreement except f o r t h e broad maximum around 380eV. The kX(k) spectrum e x t r a c t e d by s u b t r a c t i n g a s p l i n e f i t t e d background (Fig. 2) i s p l o t t e d i n
V -CYCLOHEXANE, BENZENE AND HEXAFLUOROBENZENE The C l s continua of c-C6H12, C6H6 and C6F6 a r e shown i n Fig. 4 along with t h e kX(k) i s o l a t e d with a t h r e e s e c t i o n quadratic s p l i n e , and t h e transform magnitude. With t h i s procedure t h e F o u r i e r -f i l t e r e d f i r s t s h g l l phases and c a l c u l a t e d phgse s h i f t s /9/ gave n e a r e s t neighbour distances of 1.47A (C6H12, R(C-C)=1.53), 1.40A (C6H6, R(C-C)=1.40) and 1.301, 1.366 (C F6, R(C-F)=1.32 1, R(C-~)=1.401). Although I n t h i s bes t-case a n a l y s i s t h e r e s u t t s a r e in*reasonable agreement with t h e known s t r u c t u r e s , r e s u l t s d i f f e r i n g by up t o 0.4A from these values were obtained i f o t h e r , apparently reasonable background s u b t r a c t i o n procedures were used. These procedures included: v a r i a t i o n s of t h e k-space s p l i n e -f i t parameters (2-section q u a d r a t i c , 2 and 3 s e c t i o n cubic); d i f f e r e n t i a t i o n p r i o r t o s p l i n e f i t s ; d i v i s i o n by t h e smooth C l s continuum ISEELS s i g n a l of CH4 p r i o r t o s p l i n e analyses; m u l t i p l e 3-point smooths;
Energy ( The k~( k ) spectrum and transreported by Brown e t a l . The 3-section form magnitude from t h e C l s ISEELS of CF4. quadratic s p l i n e background i s p l o t t e d o f f s e t from the raw ISEELS data. and s p l i n e -f i t t i n g i n energy r a t h e r than k-space.
It appears t h a t with any of these methods some of X(k) s i g n a l a r i s e s from t h e subtracted background and t h a t t h i s s i g n a l produces Fourier components which badly overlap t h a t of t h e r e a l EXAFS. This is p a r t i c u l a r l y t r u e of t h e k-space s p l i n e procedures which a r e w e l l known from o t h e r EXAFS s t u d i e s t o produce peaks i n t h e 1-1.51 region of t h e transform. The 
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extreme weakness and t h e s h o r t k-space range of t h e low Z b a c k s c a t t e r i n g s i g n a l , coupled with t h e f a c t t h a t t h e s i g n a l from s h o r t bond l e n g t h s f a l l s i n t h e same region a s t h e s p l i n e a r t e f a c t s , makes t h e a n a l y s i s of s o f t x-ray EXAFS a r i s i n g from low-Z b a c k s c a t t e r e r s very d i f f i c u l t . Because of t h e s e n s i t i v i t y of t h e r e s u l t t o t h e background s u b t r a c t i o n , i t i s n o t p o s s i b l e t o evaluate t h e accuracy of t h e c a l c u l a t e d phase s h i f t s .
I n summary, although these r e s u l t s i n d i c a t e t h a t weak extended f i n e s t r u c t u r e from low-Z b a c k s c a t t e r i n g does occur i n Cls-Fls continua, improved background s u b t r a c t i o n procedures a r e needed f o r r e l i a b l e data a n a l y s i s . With t h i s development, i t appears t h a t s u r f a c e EXAFS w i l l be a b l e t o measure intramolecular (C-C, C-0 e t c . ) bond lengths given s u f f i c i e n t l y p r e c i s e photoyield s p e c t r a a s may be provided by improved synchrotron r a d i a t i o n sources.
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Radial oistance (b F i u r e 4: ISEELS s p e c t r a , i s o l a t e d kX(k) s i g n a l (from a 3-section q u a d r a t i c s p l i n e ) an: transform magnitudes f o r C l s of C6H12, C6H6 and C6F6 (N.B. t h e n* resonances of C6H6 and C6F6 a r e truncated.)
